SUMMARY Six strains ofNeisseria gonorrhoeae were distributed to 411 United Kingdom laboratories who were asked to test the susceptibility of the strains to penicillin, cefuroxime, tetracycline and spectinomycin and to test for production of ,B-lactamase. Details of methods used were requested by means of a questionnaire. The number of reports recording sensitive strains as resistant was 5% for penicillin, 0O7% for cefuroxime, 3% for tetracycline and 4% for spectinomycin. The number of reports recording resistant strains as sensitive was 7% for penicillin (02% with P-lactamase producing strains, 20% with non-p-lactamase producing strains), 96% for cefuroxime, 76% for tetracycline and 8% for spectinomycin. There was an association between greater error rates and the use of high content discs for testing tetracycline, the use of low content discs for testing spectinomycin, failure to dilute the inoculum, and use of acidimetric methods rather than methods that use a chromogenic cephalosporin for detecting f,-lactamase.
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The United Kingdom national external quality assessment scheme for microbiology (UKNEQAS) has been described previously.' 2 As part of the general bacteriology section of the scheme, participants were asked to perform antimicrobial susceptibility tests on strains of established susceptibility. Results of tests on strains of Staphylococcus aureus, Pseudomonas aeruginosa, and Enterobacteriaceae showed high error rates with some combinations of strain and antimicrobial agent, as well as differences in interlaboratory error rates, and association between certain methods or practices and error rates.34 Results with Haemophilus influenzae5 6 suggested that more fastidious organisms presented even greater problems in susceptibility testing. Increased resistance of Neisseria 
Results
Results of susceptibility tests on at least one strain were received from 320 laboratories and 314 returned the questionnaire on methods. Table 1 shows the results and error rates of participants for the six strains. The overall error rate for all combinations of strains and antimicrobial agents was 11%. Table 2 shows the numbers of laboratories achieving various percentages of the possible number of correct results. Standards of performance in testing these strains varied considerably, with 88% of laboratories achieving only 90% or less of correct results.
A disc method was used by 282 (90%) laboratories, a minimum inhibitory concentration (MIC) method by two (0.6%), and a breakpoint method by two (0-6%). Combinations of more than one method were used by 27 laboratories: 15 (55%) used disc + MIC 99 methods; 9 (3%) used disc + breakpoint methods; two (0 6%) used breakpoint + MIC methods; and one (0-3%) used disc + breakpoint + MIC methods.
ASSOCIATION BETWEEN METHODS AND RESULTS
The number of laboratories using different methods and the number of correct and incorrect results obtained are shown in table 3. Significant association between methods used and error rates was found only with the following.
Inoculum
Laboratories emulsifying growth in fluid made proportionally fewer errors than those inoculating directly from the colony (X2 = 4.53, p < 0.05).
fi-lactamase tests Laboratories using a chromogenic cephalosporin made proportionally fewer errors in testing for f,-lactamase than those using an acidimetric disc or strip method (x2 = 6-89, p < 0-01).
Disc content Laboratories using low content (2, 5, or 10 ug) tetracycline discs made proportionally fewer errors than those using high content (25, 30, or 50 jg) discs (X2 = 4 39, p < 0 05). Laboratories using 10 or 16 jg spectinomycin discs made proportionally more errors than those using 25 or 30 jg discs (X2 = 13-92, p < 0-001) and those using 100 jg discs (X2 = 17-84, p < 0-001).
Discussion
Participants had little difficulty in recognising that strains were sensitive to antibiotics, and for these an average of 97% correct results were reported. Detection of penicillin resistance in ,B-lactamase producing strains was also achieved without difficulty by almost 100% of participants. Detection of resistance to penicillin not mediated by f-lactamase, however, proved more difficult. Although there is no international agreement on breakpoints for the assessment of susceptibility to penicillin, a three category scheme is commonly used with MICs of < 0-1 mg/l indicating that a strain is sensitive; 0-1-0-5 mg/I indicating moderate resistance; and > 1 mg/l indicating resistance.9 Strain 134, with an MIC of2 mg/I, a value that would be widely regarded as indicating resistance, was reported as sensitive by 20% of laboratories. In a three category system using the aforementioned breakpoints, strain 1317 (MIC 0-25 mg/I) would be regarded as moderately resistant. Assessment of results for this strain is difficult as different conventions used for reporting in various laboratories could result in reports of "sensitive", "moderately resistant" (or 100 Snell, Brown Few associations were found between methods and results, in contrast to the findings of previous surveys,346 in which the type of media used, standardisation of inoculum, antibiotic content of discs and use of suitable controls, all affected the results obtained. As in these previous studies, with some antibiotics there was an association between error rates and the antibiotic content of the discs used. With tetracycline, laboratories using low content (2, 5, or 10 pg) discs made proportionally fewer errors than those using higher content (25, 30, or 100 pg) discs. This was not unexpected in view of the slow growth of the organisms and the large zones produced with the high content discs. In contrast, laboratories using low content (10 or 16 pg spectinomycin) discs made proportionally more errors with both spectinomycin resistant and sensitive strains than did those using higher content (25, 30, or 100 ug) discs, presumably because of the low degree of activity of this antibiotic against gonococci. Low content cefuroxime discs were used in too few laboratories (96% used 30 pg discs) to enable results obtained with high and low content discs to be compared. Even so, 30 pg would seem an extremely high disc content for use with this species in view of its sensitivity to cefuroxime. '8 Methods for detecting P-lactamase that are based on chromogenic cephalosporins gave slightly better results than acidimetric methods. This was suggested in a previous trial with H influenzae6 but the difference was not then significant. These results with H influenzae and N gonorrhoeae contrast with studies in individual laboratories22 23 which have shown one type of acidimetric test (Intralactam, Mast Laboratories Ltd) to be as reliable as chromogenic cephalosporin tests. Some versions of the acidimetric test may be less reliable than others, but this was not investigated in the current trial.
The lower error rates for laboratories preparing inocula by emulsifying growth in fluid compared with those using growth direct from the colony is probably due to a reduced density of inoculum with the former. This has also been found in previous trials with other organisms. 3"6 Results of this survey give rise for concern, as although the most important cause of treatment failures, resistance to penicillin mediated by fl-lactamase, was readily recognised, other possible causes were recognised by far fewer laboratories. Treatment of gonorrhoea is more standardised and more empirical than therapeutic regimens for other infectious diseases. It is common practice not to test routinely isolates of gonococci for susceptibility other than for ,B-lactamase production and to reserve further testing for strains isolated from cases of treatment 102 Snell, Brown failure. With the apparent difficulties experienced in detecting resistance, a policy of referral to reference laboratories may be a sensible alternative to infrequent testing in clinical microbiology laboratories.
